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Laminated Root Rot of Douglas-fir 


TeWuGhide andik.- Fo Nelson 


Laminated root rot, caused by 
the native fungus Poria weir, is 
widespread in northwestern 
United States and adjacent Can- 
ada: It is especially common and 
damaging to Douglas-fir. Most na- 
tive conifers are susceptible but 
possibly none more so than 
Douglas-fir. 


In Washington and Oregon, 
this is by far the most destructive 
root rot of Douglas-fir, causing an 
estimated annual loss of 32 million 
cubic feet in the highly productive 
Douglas-fir subregion alone. Trees 
of all sizes and ages are attacked, 
but damage is usually most ob- 
vious in stands from about 40 to 
125 years old. 


The role of P. weiru as a “dis- 
ease of the site’ surpasses its 
importance as a killer of individ- 
ual trees. Persistence and gradual 
spread of fungus from one rota- 
tion to the next raises the strong 
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possibility of continuing reduction 
of site productivity. 


Description 

The disease occurs in patches or 
centers of infection (fig. 1) often 
several hundred square feet in ex- 
tent but sometimes an acre or 
more. A typical center contains 
trees that have been dead for dif- 
erent periods of time. These trees 
have usually fallen, but some may 
be standing. Roots of the downed 
trees are often broken trans- 
versely near the base of the trunk 
(fig. 2). A few of the living trees 
in the center may be leaning or 
Way eaispl avert ine tara coed 
crowns, poor color, crops of abun- 
dant small cones, or decreased ter- 
minal and lateral growth. Bark 
beetles, when attracted to such 
weakened trees, hasten their 
death. 

Various other pests and dis- 
turbances cause somewhat similar 
openings and crown symptoms 
but are seldom difficult to dis- 
tinguish from laminated root rot. 
For example, in blowdowns and 
groups of beetle kills where root 
rot is not involved, most of the 
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killing occurs within 1 or 2 years. 
In shoestring root rot centers, the 
distinctive white to cream-colored 
mycelial fans of Armillaria mellea 
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Figure 1.—A laminated root rot center in an 80-year-old Douglas-fir stand. 


can be found between the bark 
and the wood at bases of dead or 
weakened trees; however, diag- 
nosis must be especially careful 
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Figure 2.—Douglas-fir “rot thrown” as result of attack by Poria weirii. Note stubs of 
decayed roots. 


where the more conspicuous A. 
mellea is attacking trees already 
weakened by P. weitrit. Root rot 
caused by F'omes annosus may be 
confused with P. weir in early 
stages of decay, but typical decay 
can generally be distinguished by 
comparison. 

Laminated root rot is more re- 
liably identified in the field by the 
characteristic appearance of the 
decay. Incipient decay is reddish- 
brown to brown. In butts and 
main roots it appears as streaks 
or broad bands on longitudinal 
sections and as circular, crescent- 


shaped, or irregular areas on 
cross sections (fig. 3). Typical 
advanced decay is exposed on 
broken roots of downed trees or 
can be found by chopping into the 
base of standing dead trees. This 
decay is laminated—that is, the 
wood tends to separate along the 
annual rings—and it contains 
numerous oval pockets about one- 
fiftieth of an inch in diameter and 
one twenty-fifth of an inch long 
(fig. 4). Thin, velvety layers or 
sparse tufts of brown fungal 
threads are usually present in 
crevices in the decayed wood; and 
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thin, brown crusts sometimes 
form on bark or on surfaces of 
breaks. In the final stages of 
decay, the wood becomes a loose, 
stringy mass that eventually dis- 
integrates completely to leave hol- 
low butts in occasional trees that 
have survived infection for many 
years. When Poria weirii decay is 
found, the fungus can be assumed 
as the primary cause of the open- 
ing in the stand. 

Fruiting bodies of the fungus 
are brown crusts dotted with 


thousands of minute pores. The 
crusts form on lower sides and in 
root crotches of downed trees dur- 
ing late summer and early fall. 
Although fairly common in some 
years, they are too inconspicuous 
to be useful in detecting the 
disease. 


Spread 


New centers of the disease 
start, presumably, when spores 
infect wounds on or near the butts 
of living trees. Infection within 
centers spreads from tree to tree 
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Figure 3.—Cross section from base of Douglas-fir, showing incipient and typical decay 
caused by Poria weirii. 
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Figure 4.—Closeup of typical decay caused by Poria weirii. Note small pockets and separa- 
tion of annual rings. 


by growth of the fungus along 
roots. The fungus readily pene- 
trates bark of roots of living trees 
or trees cut as much as 12 months 
earlier and colonizes the under- 
lying wood. In forests west of the 
Cascade Range, fungus growth 
along roots is vigorous through- 
out the year. At present, the roles 
Ome darticular= soil; climate, or 
other site characteristics in de- 
velopment of the disease are un- 
known, but other soil organisms 
are probably important in limit- 
ing its destructiveness. 

In stands of poles or sawtimber, 
trees within 15 feet of a tree killed 
by laminated root rot are usually 
infected. The farther a living tree 
is from a killed one, the less likely 
it is to be infected; at distances 
of 50 feet, infection from the 
same source is uncommon. 


When an infection center is 
logged or burned, Poria weiri 
continues to live in dead roots as 
long as 50 years or more. The 
fungus does not grow through the 
soil, so if no other food supply 
grows to it, it eventually dies. If, 
however, the area is reoccupied by 
susceptible trees before the fun- 
gus has died, some of the roots of 
the new stand may grow into 
contact with buried, infectious 
material. The disease then spreads 
from root to root, and the infec- 
tion center reappears in the new 
stand. 


Damage 

Poria weirii is important prin- 
cipally as a killer that persists 
and gradually spreads in a site 
through successive rotations. The 
heart rot that it causes in older 


trees seldom extends far above 
the stump and affects yield rela- 
tively little. Damage consists al- 
most entirely of loss of actual or 
potential volumes as younger 
parts of the stand are destroyed 
in infection centers. 

In young forests, damage in- 
creases in geometric proportion 
to stand age as infection centers 
gradually become larger and more 
numerous. Infection is much less 
abundant in some localities than 
in others. Predicting where dam- 
age will become severe enough to 
warrant special measures to 
diminish losses is difficult at pres- 
ent levels of knowledge. As a 
rough rule of thumb, it may be 
assumed that damage will be 
doubled about every 15 years 
after the first manifestations of 
the disease. Therefore, when in- 
fection centers are common in 
small pole stands, serious damage 
must be expected before the trees 
reach sawtimber size, even though 
losses to date may have been 
negligible. 

New stands of susceptible 
species established on previously 
infected sites can be expected to 
suffer continuing and increasing 
mortality. The more prompt and 
better stocked the regeneration, 
the more severe this continuing 
mortality is likely to be. Sites with 
heavy infection at time of harvest 
are not likely to produce a well- 
stocked merchantable stand in 
succeeding rotations so long as 
proven methods for controlling 
the fungus are lacking. 

Detection of Poria weirii infec- 
tions in established or planned 
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recreational sites is important. 
Untrained observers have been 
known to judge “natural” open- 
ings in the forest as suitable for 
campground or other recreational 
use when the openings were 
actually Poria infection centers. 
The hazard of falling trees, of 
course, renders such areas most 
unsafe for this purpose. 


Control 


No practical method of direct 
control is known or foreseeable, 
but losses can often be reduced 
by appropriate management prac- 
tices. As far as is known, neither 
clear cutting, partial cutting, nor 
broadcast burning affect survival 
of the disease-causing fungus. 

When stands are to be clear cut 
Over a period of several years, 
logging units where root-rot mor- 
tality is greatly reducing net 
increment should be cut first. 
Units where the highest net incre- 
ment is still being obtained should 
be left until last. 

In stands not ready for the final 
cut but suitable for logging of 
small volumes, all trees on and 
near larger infection centers or 
groups of centers may be cut. 
Values that will otherwise be lost 
within the next few years can 
thereby be salvaged. No highly 
susceptible species such as Doug- 
las-fir should be left, since in- 
fected trees seldom respond well 
to release or live long enough to 
effectively utilize the added grow- 
ing space. For the same reason, 
precommercial thinnings not fa- 
voring resistant species offer poor 
chance for satisfactory return on 


investment infected 
stands. 

Because damage is likely to 
become increasingly severe when 
highly susceptible species are used 
to regenerate areas of previously 
heavy infection, more resistant 
species such as hardwoods or wes- 
tern redcedar merit consideration. 
The chances for these developing 
into well-stocked, merchantable 
stands are markedly better than 
for highly susceptible species such 
as Douglas-fir. Moreover, a rota- 
tion of resistant species (espe- 


in heavily 


References 


YELLOW LAMINATED ROOT ROT OF DOUG- 
LAS-FIR. D. C. BUCKLAND, A. C. MOL- 
NAR ANDSGe We WALLIS. Gan. J. Bot. 
32, 69-81, 1954. 


THE INITIATION AND SPREAD OF Poria 
weirll ROOT ROT OF DOUGLAS-FIR. G. W. 
WALLISMANDS G. REYNOLDS. 'Can, J. 
Bote (1) 1-95 1965: 


ANNUAL LOSSES FROM DISEASE IN PACIFIC 
NORTHWEST FORESTS. T. W. CHILDS 
AND K. R. SHEA. U.S. Dep. Agr., U.S. 
Forest Serv. Pacific Northwest For- 
est & Range Exp. Sta., Resource Bull. 
PNW-20, 19p. 1967. 


cially hardwoods) will reduce 
carry-over pockets of Poria 
wetrit-infected wood in the soil. 
The fungus will be deprived of 
any new, optimum food base or 
opportunity to spread along 
highly susceptible roots. Effects 
of resistant hardwoods on chemi- 
cal and microbial properties of 
soils may also reduce survival of 
residual Poria weirti. Before any 
discussion on species composition 
is made, both economic and eco- 
logical considerations must be 
carefully weighed. 


FACTORS AFFECTING SURVIVAL OF Poria 
weiriti IN SMALL BURIED CUBES OF 
DOUGLAS-FIR HEARTWOOD. EARL E. 
NELSON. Forest Sci. 18(1): 78-84. 
1967. 


Poria ROOT ROT IN DOUGLAS-FIR' IN 
BRITISH COLUMBIA. G. W. WALLIS AND 
G. REYNOLDS. Can. Dep. Forest., 
Forest Pest Leafl., 8p. 1967. 


LAMINATED ROOT ROT OF DOUGLAS-FIR IN 
WESTERN WASHINGTON AND OREGON. 
T. W. CHILDS. USDA Forest Serv. 
Pacific Northwest Forest & Range 
Expmotay Rese aps GN Wel0Z eZ fap: 


yru.S. GOVERNMENT PRINTING OFFICE: 1971 O—409—067 





